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PEER RATINGS: SC)RING STRATEGY DEVELOPMENT AND RELIABILITY
DEMONSTRATION ON AIR FORCE BASIC TRAINEES

I. INTRODUCTION

Personnel selection research in the UJ.S. military has typically
employed paper-and-pencil tests of various types to predict perform-
ance in training and on the job. However, another strategy for
predicting training and job performance in the military has been to
gather peer ratings of potential for effectiveness. Peer ratings have
enjoyed considerable success in predicting a variety of effectiveness
criteria in the military. Within the Air Force, peer ratings have
correlated successfully with pilot training success (Flyer & Bigbee,
1955), instructor pilot job performance (Swanson & Johnson, 1975),
Officer Training School graduate performance (Tupes, 1957), and
performance as cadets, officer candidates, and officers (Tupes &
Kaplan, 1961). Annotations of these studies and the considerable peer
rating research conducted in the Army, Navy, and Marine Corps can be
found in Lammlein and Borman (1979).

The objective of the present study was to evaluate the psychometric
characteristics of peer ratings among Air Force basic trainees. If
the psychometric properties of these peer ratings are satisfactory,
then future research should access the utility of peer evaluations, by
themselves and in combination with test scores, for predicting success
in advanced training and subsequent job performance.

Special Problems in Scoring Nominations

Raters in the present study were asked to identify the five best or
most efeective trainees in their flight (Ns - 29-58) on each of
several categories (e.g., Try Hard, Cooperative). They were also
asked to identi#'y the five worst or least effective trainees in their
flight on each of these categories. The main problem this kind of
data presents is how to score nominations when different groups
contain different numbers of persons and scores must be compared
across groups. Kane and Lawler (1978) and Wi~linghim (1959a) present
detailed descriptions of this problem.

Briefly the difficulties stem primarily from two sources. The most
obvious problem is that members of large groups have a greater
potential of receiving many nominations (negative or positive) than do
members of smaller groups. This creates larger variances in raw

4scores for larger groups and results in non-comparable nomination raw
scores across different-sized groups. The difficulty has typically
been addressed by dividing the sum of the nominations for each group
member by the total number of nominators in the group; however,
Willingham (1959a) argued that this correction does not in itself
equate scores across groups. As evidence, Willingham demonstrated
that the adjusted scores correlate highly (and negatively with the
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size of the groups, and therefore this adjustment provides an over-
correction, (i.e., corrected scores in larger groups now tend to have
smaller variances). Willingham offered another correction formula
that successfully equates the variances of adjusted scores for
different-sized groups, and thus aids in creating comparable scores
across groups.

Willingham's formula does not address the problem of differing
kurtosis (peakedness of the distribution) for different-sized groups.
Larger groups tend to have more peaked distributions than do smaller
groups because a large proportion of the members of large groups
typically receive zero or a small number of nominations. This too
creates inequities in scoring nominations for groups of different
sizes, and Willingham (1959a) suggested that similar distributions
across aroups could be obtained by asking group members to provide
different timbers of nominations according to their own group's size.
He present-R-T-ormula to compute the number of nominations required
for differing grbup sizes.

For purposes of the present project, it was not feasible to employ
these suggestions directly. First, Willingham's correction formula
assumes that persons can nominate themselves, while the instructions
in this peer nomination administration asked that persons not nominate
themselves. Also, his formula requires that each group member
nominated provides nominations, and this requirement was not met in
the present stuay.1  Willingham's suggestion for handling differing
levels of kurtosis could not be employed, either, because data had
already been collected on a form requiring five positive and five
negative nominations for all groups. Accordingly, for the present
study a norming strategy was devised in which flights with similar
numbers of nominees were pooled together, and then standardized
nomination scores were developed for each grouping. These procedures
are discussed in the Method section.

II. METHOD

Subjects

Subjects in the present research were more than 24,000 students
assigned to Air Force Basic Training at Lackland AFB, Texas. The mean
age of the trainee sample was 20.29, with a standard deviation of 2.17.

lTypically, flights (student groups) contained more nominees
than nominators because trainees were instructed to nominate anyone in
their flight, including those ,ho for variolis reasons were absent from
the rating schedule.
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Data Collection

The peer nominations were gathered by staff members of the basic
training course. In general, data collection was accomplished for
each flight separately. Student raters were given a roster of their
flight members and, as mentioned, were instructed to nominate the five
best and five 4orst trainees on each of eight rating dimensions. They
were told not to nominate themselves.

Method for Scoring the Nominations

A special norming strategy was developed for adjusting raw nomination
scores so that they would be comparable across the different flights.
Specifically, the strategy combined empirical norming and a procedure
to equate the expected variances of adjusted scores for different
flights. Flights with approximately equal numbers of nominees were
grouped together (the number of nominators varied to a degree across
these groups2), and this brought together flights with very similar
levels of kurtosis, because the expected kurtosis varies according to
number of nominees. Unfortunately, the expected variances of the
distributions of these different groups were highly dependent on the
number of nominators in the groups and, therefore, an adjustment in
peer nomination scores was required to equate the expected variances.

To deal with the problem, a formula was developed to adjust nomination
scores, resulting in -he expected variances being equated for flights
with differing number, of nominators. Then, these adjusted nomination
scores (for each grouping of flights separately) were aggregated in a
single frequency distr:bution, and a percentile score was assigned to
each s:ore. Finally, standard scores were developed for each adjusted
nomination score based on the corresponding percentile of a normal
distribution.

In general, these adjustments in raw scores allowed statistically
justified comparisons to be made of peer nomination scores from
different flights. Importantly, the distributions of adjusted scores

for individual flights eliminated characteristics of the raw score
distributions known t) be artifacts of the peer nomination measurement
process. On the oth, r hand, these "new" distributions did retain the
characteristics that --,flect valid variations across the different
groups of nominees. F6' example, with this scoring system if one
flight had two or three trainees consistently nominated positively on
a rating category, and a seco:d flight in the same grouping had
positive nominations on this category spread more evenly across flight

2Many flights containeA nore nominees than nominators.
N4 However, for some flights toere were many more nominees than

nominators and in other flights almost every nominee served as a
nominator. Thus, when flights were grouped according to number of
nominees, the number of nominators varied, considerably in some cases.
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members, then those two or three in the first flight would tend to
receive higher standard scores than the top two or three in the second
flight. In sum, the scoring procedures outlined above appeared to
meet the critical requirement of allowing justified comparisons
between trainees across flights, and therefore standardized scores
were computed for each trainee on each rating category and these
scores were used in correlational analyses.

Method for Evaluating the Interrater Reliability of the Nominations

The approach to obtaining Interrater reliabilities involved computing
special intraclass correlation coefficients for each rating category
within fliqhts and then examining the distributions of those
reliabilities for each category. Derivation of a more general
formulation for the intraclass correlation was required because no
existing formula was appropriate for this data set. In particular,
the data suffered from the "diagonal problem," i.e., trainees in the
sample were instructed not to nominate themselves, and this created
undefined o'servations in ri otherwise completely crossed experimental
design. Gordon (1969) and Willingham (195gb) have provided methods
for estimating reliabilities under these conditions but, unfortu-
nately, neither was totally appropriate for this data set because some
nominees did not serve as nominators, as has been previously mentioned.

Accordingly, a more general intraclass correlation was developed to
meet the requirements of this data set. It is of the general type
presented in Hoyt (1941).

rkk = MS - MSE

where:

rkk the intraclass correlation corresponding to k raters

MSB = the mea square between nominees' uncorrelated mean
= scores3

MSE = the mean square error

The formula derived was then used within each flight to compute the
interrater reliability for each of the eight rating categories. The

' resulting reliability estimators, rkk values, were not directly
comparable across flights with differing numbers of nominators because

3Uncorrected scores could be used at this point because all
analystr' were carried out within flight, thereby avoiding the problem
of non-equivaignt scores across flights.
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the reliabilility to be accepted increases with the number of
nominators (i.e., flights with 50 nominators would be expected to
provide more reliable ratings than flights with 25 nominators, just as
a test of 50 items is expected to be more reliable than one with 25
items). Thus, to provide estimators which could be considered
comparable, the Spearman-Brown prophecy formula was applied to adjust
each estimator to a common number of nominators as follows:

37
T rkk

r37, 37 3 7
k + rkk

where:

k = harmonic mean of the number of nominators nomina+ing each
nominee in the flight

This coefficient reflects the level of interrater reliability adjusted
Lo 37 nominators which is approximately the mean number of nominators
per flight. This adjustment permits fair comparisons of reliabilities
across flights, ard the distributions of these interrater agreement
indices were examined for each rating category separately.

In order- to describe the norming and standardizing of nomination
scores and th, derivation of a general interrater reliability formula
used in the rksearch, first configuration of data and some terms must
be defined.

Description of Lata

Consider Figure 1, the layout of data for one of ,ight dimensions in
any one of the 596 flights of trainees. Recall that nominators
attending a rating ses.'ion were allowed to nominate anyone in their
flight (except for them.alves), including those not present at the
session. Therefore, ratit, data from each flight involved M nomin-
ators and N nominees, where 1 > M.

Again referring to Figure 1, for each of the NM combinations of
nominators and nominees, a value, vii. (i = 1, 2, . . N; j = 1,
2, . . . M), was assigned, extept where the nominee and nominator
coincided--this case is undefinable since norrinators were instructed
not to nominate themselves. Thus, there were M(N-l) values assigned
according to one of three scoring rules:

7



1. Positive nominations only:

vij = 1 if the ith nominee was one of the five positive

nominations made by the jth nominator;

vii = undefinable;

vii = 0 if the ith nominee was not one of the five
positive nominations made by t,e jth nominator.

2. Negative nominations only:

vij = -1 if the ith nominee was one of the five negative
nominations for the jth nominator;

vii = undefinable;

vij = 0 if the ith nominee was not one of the five
negative nominations for the jth nominator.

3. Positive plus negative (algebraic sum) nominations:

vij =1 if positively nominated;

vij = -1 if negatively nominated;

vii = undefinable;

vii - 0 ie not nominated.

Initially, th, nominations were scored all three ways for examination
of reliabi1i.,.

Raw scores, Xi, were '.hen computed as the arithmetic mean of

available scores, Vii, for th,, ith nominee, i.e.,

M(i/i'X i  Y. Vij (1

j 1

A where:
Z = M-1 for all i< M and

Z = M for all M < i < N.

8
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Nominators
Raw

1. . . M Scores

1 * V12  . . . X

2 V21  * V2M X2

M VMl VM2 . . * XM

M+I VM+l,l VM+l,2 . . VM+,M XM+

M+2 VM+2,l VM+2,2 * . • VM+2,M XM+2

N VNI VN2 . . . VNM XN

Ml  M2  MM X.

A vij is th,.,valve assi aned to the jtf.nominee by the jth

nom 1 aor 'according to one o three sets of scoring rules).

I * indicates that values on the diagonal are undefinable because
* ,nominators could not nominate themselves.

Figure 1. Layout of peer nomination data for one flight of trainees
on one of eight dimensions.
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Xi is the raw score (mean) for the ith nominee:

H
Xi= 4=1 Vij/Z

(iwj)

where

Z = M-1 if i <M, and

Z = M if M< i < N.

Mi is the mean of nominations for the jth nominator
(ordinarily a constant if data are complete):

N
Mi = Vij/N-1

j =1
(ij)

X is the grand mean of scores:

NI. N XINII

iI

4

Figure 1 (continued). Layout of peer nomination data for one flight

of trainees on one of eight dimensions.
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For the case in which positive nominations only are scored, the range
of Xi is therefore 0 to 1; for negative nominations only, the range
is -l to 0; and for the algebraic sum nomination scoring, the range is
-1 to 1. Reliability of these nomination scores for each of the three
scoring rules was computed within flights. The algebraic sum scores
proved to be most reliable and all subsequent adjusting of scores was
accomplished for these scores only (see Table 1).

Table 1. Interrater Reliabilities of Positive, Negative, and
Algebraic Sum Nominationsa

Scoring Methods
Positive Negative Algebraic Sum

1. Try Hard 87b 93 93
2. Cooperative 83 90 93
3. People Oriented 84 87 89
4. CalmvEmotionally Stable 80 88 88
5. Bright/Intelligent 87 91 93
6. Not Excitable 79 92 91
7. Physical Strength/Energy 92 90 93
8. Likely to Succeed in Air Force 90 93 94

aMean reliabilities were computed separately for the male
(N = 432) and female (N - 164) flights, and these means were verysimilar. Therefore, ony the reliabilities of the combined groups are

presented here.

bDeclmals have been omitted.

4 Developing Standard Scores for Nominees

-l The strategy for creating nominee scores that may be legitimately
compared across flights included an empirical norming step along with
the equating of expected variances for different flights.
Accordirly, groupings of flights were formed with approximately the
same number of nominees in each flight. Within each of these group-
ings, then, the level of kurtosis of the distributions of raw
nomination scores is very similar, and this helps to create comparable
raw scores across flights within these groupings. However, because
the number of nominators for flights within each of the groupings
varied somewhat more than the number of nomirees, and differential
numbers of nominators also affect the comparablity of scores across
flights, these scores were adjusted to equate the expected variances
in nomination scores for the different flights (again within group-
ing), which in turn aids in creating scores that are comparable across
the flights.

11
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At this point, the adjusted nomination scores for each grouping were
pooled forming a single frequency distribution, and percentile scores
were assigned. Finally, standard scores were assigned to each
percentile score based on the corresponding percentiles of a normal
distribution. Details of these procedures follow.

Two assumptions were required to proceed with the adjustment of
nomination scores: (a) the underlying distribution of "true"
nomination scores in large groupings of trainees is normal, and
deviations from normality a-e artifacts of measurement; and (b) the
reliability of nominations from any one nominator selected at random
is the same as the reliability of any other nominator. The first
assumption is necessary to justify forcing a normal distribution of
scores for each grouping of trainees (with similar numbers of
nominees) during the final step of the empirical norming process. The
second asumption is required to make reasonable the adjustments of
nomination scores using a formula that equates expected variances inthe distributions of those scores across flights.

Thus, flights of trainees were aggregrated into 10 groupings, with
each grouping having a range of three or fewer nominees across the
flights (e.g., 30-33 nominees). Then, for any one of the rating
categories, the following summary statistics of the raw scores x were
computed;

Mx - mean of all raw scores on a given rating category within
a grouping of flights

a2 = variaroce of raw scores
X

k = mean of the averages (harmonic means) of nominators for all
all of the flights within the grouping.

Using these statistics, the variance of the "typical" nominator's
scores could be approximated by employing a formula given by Gulliksen

, (1951, pp. 73):

k, (2)
-k = k a k+ (k" l

where the reliability value, rkk is the reliability of the raw
nomination scores of the "typical flight" within the grouping, i.e.,

r37, 37
- - (3)

r 1 - - 1) r37, 37

12



This is the level of reliability adjusted to the average number of
nominators in the flights within the grouping. The variance of a
"typical" nominator's scores, (2 given in equation (2) above, is

(11)
important for adjusting nomination raw scores.

Now, again within each grouping of flights, adjusted raw scores, x,
were computed so a5 to have a mean of zero and an expected variance of
approximately (25) ' as follows:

x! a g(x -x.) (4)

where x. - mean nomination within flight (see Figure 1) and
g=25

'Ix

x is in turn the theoretical standard deviation of the nomination
scores for flights within the same number of nominators, k, within the
grouping of flights, i.e.,

ax 2 2 (k + k (k - 1) rll (5)

Equation (5) also comes from Gulliksen (1950). The result of this
particular adjustment to each raw score in a grouping of flights is a
distribution of adjusted raw scores, x', with a range of -100 to +100
and a stdndard deviation of 25. The adjusted scores were rouvaded to
the nearest integer and percentile scores obtained for the frequency
distribution of these rounded scores. Then, finally, standard scores
were assigned to each percentile score bared on the percentile
equivalents of a normal distribution. For example, a T-score of 60
would be assigned to the 84th percentile, where the 84th percentile is
one standard deviation above the mean in a normal distribution.

In this manner, nomination standard scores were developed which are
1 comparable across flights. This comparability rendered possible

correlational analyses with the nominations, incorporating data from' I trainees in all flights.

Reliability Estimation of Individual Flights

t Computation of interrater reliability for peer nominations poses

special difficulties because of the "diagonal problem"--i.e.,
nominators cannot nominate themselves. This creates an undefined
observation in the otherwise completely crossed design.

Two authors have previously offered formulas for computing reliability
estimates under these conditions (Gordon, 1969; Willingham, 195gb).
However, neither of these formulas was suitable for the data collected
in this study because neither was readily adaptable to the case where
some nominees did not serve as nominators.

L 13
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Thus, it was necessary to develop an appropriate index of interrater
reliability for the purposes of this study as follows:

MS - MS
rkk B E (I)

kk MS8

which is the Hoyt (1941) Reliability formula for k number of
nominators given the following definitions (see Figure 1):

N
kI (xi -x.)2

MSB i=l (2)
N- 1

and

j;1 <Vij -Mi - Xi + .92

MSE W U~l Ji7-7(3)

and k is the harmonic mean of the numbers of observations used in
computations of the Xi:

k= __+ N

M-1 =M (4)

.4 = N
WN i

-M N-MM-1 M
V1  The rationale for the estimator, rkk, follows from c:onventional

reliability theory. The parameter of estimations is:

' '!ka2 (5)

where 02 is the variance of "true" scores, k is the theoretical
number of nominators used to obtain the vector of observed scores,

.O and is the variance of errors.

" 14



First, MSE is defined in Equation (3) to be an estimator of a2, i.e.,

est (ar) = MSE (6)

which loses M degrees of freedom because of the undefined values,
vii. Under the usual assumption that there is no statistical
interaction of nominators with nominees, in an analysis of variance
sense, the estimator, MSE, may be shown to be unbiased. Failure of
this assumption to be realized would lead to an overestimate of 0i
and, consequently, an underestimate of Pkk.

The estimate of observed variance in scores, MSB, may be shown to
consist of two parametric components

E(MSB) = a2 + ka2  (7)e

If the asumption of independence of errors is made. Specifically, it
is assumed that

Xi = Ti + ei (8)

where Xi is an observed score for nominee i and Ti is the "true"
score value for this nominee while Iii is the independently
distributed error component. This means that Xi is independently
distributed with an expected value of Ti and variance of

a2 /Zr (9)

where Z M-1 if i M and Z = M if i > M. The reader may recognize
Equation (9) as the voriance of the mean error across the nominators
for the ith nominee by the central limit theorem.

Finally, it can be seen that the numerator of Equation (I) has an
expectation equal to the numerator of Equation (5) and, also, the
denominator of Equation (1) has an expectation which is equal to the
denominator of equation (5), i.e.,

and E(MSB -MSe) = ka2  (10)
' " and

a E(MSB) =ka2 + o2  (11)
e

which are the conventional conditions of reliability estimation.

1
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Thus, Equation (1), with its elements defined in Equations (2) and
(3), provided the general intraclass estimator for assessing the
reliability of nominations in individual flights. Next, reliability
information was summarized to depict the stability of the nominations
across the many flights.

Reliability Estimation for All Flights

Reliabilities were computed within each flight and for each rating
category using Equation (1). Then, each of these reliabilities was
adjusted to provide estimates that (a) yield fair comparisons of the
degree of reliability for different sized flights, and (b) give a
realistic picture of the reliability levels to be expected in future
peer evaluation research with Air Force basic trainees.

The rationale for the adjustments is that the magnitude of reliability
depends partially on the number of nominators providing ratings. The
larger the number of nominators, the greater the expected level of
interrater reliability, just as the longer form of a test typically
provides higher reliabilities than a shorter form. Importantly,
increments in reliability in both of these cases can be closely
estimated by the Spearman-Brown formula, and we used this principle to
"correct" reliabilities (up or down) to the 37 nominator level usingthe formula: 

3

377 rkk (12)r37, 37 k3Z

1+ 7 - rkk

where k = number of nominators in the flight

rkk = reliability of the nominations in this flight

.4 r37, 37 the reliability adjusted to the 37-nominator level.

I The 37-nominator level was used because it is approximately the mean
4number of nominators in the 596 flights studied, and it is assumed

that future peer evaluation research with basic trainees will involve
groups of approximately the same size. Therefore, these 37-nominator
reliabilities should provide good estimates of the level of
reliability that mght be expected in future research.
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III. RESULTS

Interrater Reliability

Reliabilities tur the positive, negative, and algebraic sum4 of the
positive and negative nominations were computed for each flight
separately. To aid in selecting a scoring paradigm for the
nominations, the means of these reliabilities were then compared.
Rationale for using mean reliabilities was as follows: First, the use
of means was motivated by the practical need to characterize the
reliabilities with single summary indices. And second, it was
anticipated that differences between this kind of estimate of "average
reliability" and other estimates that might be developed would be very
slight because of the "tight" distributions experienced (see Table 2
for a depiction of these distributions).

Though it may be possible to develop a single estimator within an
analysis of variance framework, it was considered impractical because
of the unnecessarily complex statistical development which would be
required to weight appropriately the variance components of the
individual flights containing differing numbers of nominators.
Moreover, the computer programming for such an estimation process
would have been considerable. Accordingly, the mean of the intraclass
estimators for a given dimension (which adjusted using the
Spearmen-Brown prophecy formula to a common frame of reference--37
nominators) was accepted as a reasonahle estimate of the reliability
of a randomly selected flight with 37 nominators.

Table I clearly shows that the algebraic s'irr scores are most reliable,
although differences between these reliabiliLis and those of the
negative nomination scores are small. This slight superiority in the
stability of the algebraic sum scores suggests an advantage of using
these scores in subsequent research. In addition, the summed scores
contain more information than either the positive or negative scores
alone, and this feature of the summed scores also argues for their use
in future research.

Table 2 provides a more complete picture of the reliability results
for the summed scores. It showed that reliabilities within flights
are uniformly high, and therefore, that very stable peer nomination
data can be expected for flights of this size (i.e., Ns 37).

4Raw Scores for the algebraic sum scoring procedure were
computed by simply adding together all positive nominations and
subtracting the sum of the negative nominations.
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Development of Norm Tables for Scoring Nominations

Norm tables were developed to score these nominations or nominations
gathered in future peer evaluation research. The tables permit the
researcher to compute a standard score for any raw nomination score.
The tables have been prepared for many different sized flights, and
they are presented in Appendixes A to H.

IV. SUMMARY AND CONCLUSIONS

The Air Force gathered peer nominations on over 27,000 basic
trainees. Interrater reliabilities nf the positive, negative, and
algebraic sum nominations were computed within f'ight, and the
distributions of these reliabilities were examined. Reliability of
the algebraic sum nominations proved to be highest; means of the
intraclass correlations used to index reliability ranged from .88 to
.94 for the eight rating categories, indicating good stability for the
summed nominations.

A special scoring strategy for the summed nominations was then
developed to render comparable raw nomination scores across the
different flights. The standardized nomination scores on each of the
eight rating categories were subsequently correlated with test scores
available for many of the trainees. The patterns of these
correlations provided some evidence of convergent and discriminant
validity for the nominations.

Conclusions based on this research are:

1. In future peer evaluation studies, the Air Force should continue
to gather both positive and negative nominations. The algebraic
sum of these nomination-s-appears to offer the most reliable
measure of the rating categories.

2. The strategy developed for standardized scoring of nominations
should be used in future peer evaluation research. The norm
table developed in this research will greatly facilitate the
adjusting of raw nomination scores. The capability of correctinq
nomination scores to achieve comparability in such scores across
flights, along with the high reliabilities of these nominations,
further substantiates the utility of collecting peer ratings.

18[ 1'V
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APPENDIX A. NORM TABLES FOR DERIVING STANDARDIZED
PEER NOMINATION SCORES AND NORM TABLES FOR

DIMENSION A - TRY HARD

These appendices A to H provide instructions and tables for scoring
peer nominations on each of th, eight rating cateqories used in this
research. The scoring procedures for the first category, Try Hard,
are described in Appendix A; the same procedures can then be used to
score nominations on the other rating categories.

First, the rating instructions require trainees in each flight to
identify the five best or most effective trainees in their flight on
each rating category. They are also instructed to identify the five
worst or least effective trainees in their flight on each of these
.ategoriec. Now, a given trainee's raw score (X) for a category is
computed using the formula:

X= Number of positive nominatios - Number of negative nominations
Number of nominations possible

Because trainees are prohibited from nominating themselves, the number
of noninations possible is one less than the total number of
nominators in the flight, unless the trainee whose nominations are
being scored does not serve as a nominator (e~g., he/she is absent
from the rating session). In that case, the number of nominations
possible is equal to the number of nominators in the flight.

After the raw score for a nominee has been computed for the rating
category, an adjustment must be made in this score to corrrect for the
effects on the raw scores of differing numbers of nominators and
nominees. This can be accomplished by entering Table A-1 with the
number of nominators and nominees in the trainees' flight and then
employing the obtained value (Q) in the equation

Y=Q X

I 'where Y is the transformed raw score*

*In General, these scores will range from -100 to +100. It is
mathematically possible for them to take on values greater than +100
or less than -100 but this should occur infrequently. Also, we should
mention that the transFormation indices in Tables A-1, B-1, etc., are
in the main based on large norming groups and therefore are probably

' stable estimates that would be confirmed in future peer rating[research with these rating categories and the same kind of basic

values for the smallest group sizes (e.g., N = 29) and the values for

the largest group sizes (e.g., N = 58) are based on smaller samples,
and therefore, the adjustments to raw scores made for these groups
should be performed with caution.
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The standardized :core for the trainees on this rating category can
now be obtained by entering Table A-2 with the transformed raw score
and the number of nominees in the trainee's flight. An example is now
provided to show the scoring procedure:

Number of nominators = 37 (the trainee did provide nominations)
Number of nominees = 40
Number of positive nominations for the trainee on Category A = 14
X=14-4

36
X = + .278
The Q value from Table A-l is 92.534
Thus, Y = +.278 (92.534)

Y = +25.72 or +26
and the standardized score (from Table A-2) = 62

The same procedures should be followed in scoring nominations on other
rating categories. The requisite tables are included in Appendixes B

to H.

As mentioned in the text of the report, this standardizing process
yields scores that are comparable across flights with differing
numbers of nominators and nominees. Accordingly, the standardized
scores permit analyses of data from multiple flights, a critical
requirement for conducting further research that focuses on
correlations between peer nominations and criterion variables.

,12

{" 22

i,,1



*.@@P-m 4 M Om ic% m tcro-40% .4 o4O' * 4 Am10 - 0 D.4 4 N (P m

.41 14 .4 14 NN NNNNMMMMM MM"MO4**4* 4*4*J***l
* .4Nz.NWN'ifNN NNNNNNNNNN NNNNIUNNNNN NNNNNNNN

'A4 q4.4 44..4.4.4" 4 " .4 .444 .4 4.4 44,4 " -4 4.4 0 4444.4 4 .4.4.44.4. 4 .4

M U% t N .4 U%-Vm 0 04" N~p.. g "N 0 N % 4 t0 Ir = 0% U.I m ca at0 a W
4 " 0 U% 40a r YP. 0.4 0.4 , N , .4 NN N 4 C3 a~~ .CPF %O ,W~ 4N"

th S N Ctv a s caN* r U P 400"C, u n #M P.P.a es .1.4 Nue m ~ I M 11 m I I I I

g.4 4.40. 4. ' . ' , 0.4 ',.4. 2.4C4 C.4.' . 4 .S4'4. 4 44. .' .1.

~OO4.4N, 4 "*
(A6N*4'5 %D 1~4~S~.~ ,44N0* o.w .I N I I I5 U

1-45 . . 4 . . . 9 *****... 5 5 5 5

2 Ogm.N.4 NN ~ ~ ~ 0.4**** VS 0555 NQIAN M 0 O V O

=4~* .. mo t^ :g .. ***** * * 5555

w *S;;mm~omemMNONOO;;Q mmmm:m

I-1 :1 t lp t! Pi li P
0 04 I Pa l %( 2C 00C 4w 4w 4v 4w 4q

cs *1A99..4. .449Q r rNmti tw.4NN. ,- %
0 D5 NaJ*UtwNvcpqUf .0 . % 3. N g Lj

CA A I ; ; L L L;;,,; 0 P:P.I II I-O@5C~S I555 I55 S I S S I *39 4 I t %a q o% tM0 55* O . . . . .. .S S SSSSpt"S &fro&s* m6Pat0 0

IA L 4S00 S)S*.4*.4..N.D 4 NP N 5yC yNN NNIII

IS * . . . .thS S S S p-5 5 0 5 55 I SSPO I
.9 oloS5 5S "I~~m g IS S S O . .14..101 1

SI I0 a U94n 0 4 0 0hmom c065650 ISS 0566

W56546'a:. .. :e0s s ::: ssW Pj: : 4N. 0.
N N 0 Nw a St 10 ID- 9-9 0. 40 .9

to 06 5 .4NNo 1
Zt St O(I

w ~ ~ ~ ~ .1 1 .Nf .0 1 o00 4 D4 #IIIsII IIIIIIIII10

0 .1 14U% LA3



U. (.ACC

IA 0

W l4NJfU NNN N PJICIN N .N N5~NNNN NNNNEjC NCNNNOf #4 09 " pe t

0 a .

1 CO .4 0.4.4 . 4. 4N 4t NNNN N NNN f 4 f AC N N CINIC 4NNICJA N NNNNN I ~e 00 40 #

1C c5 I

5 I I I I I I II I 1444.. .4 -44 N l NNN4y t yN S NNCCJ PsN N %N N N N N maePj

C- 5C * I
0 *

it 'A o 'D'0 6

(4 q45595 lICC NI4.. NNN NNNNN NNNNN N*JNNJ "".NNW.1 01 1 0

'(' l II IOCICIIC ISO 1O 056110,44 1 a I N N CN N NNNNN NWNN w "

z1 *, e

Ib a f2 I
0n0 01 1 11 11 1 ,o 1 40

14 ('0

toy I I~e~i Ie s s I 1 01911 11e Ce s 4epe oese * ee a t = se
ml.. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t fts~ ts eu e, iee CII CII ISNs

ac I

a I C%# w ~ % f #~UW0 % Nf A PId mp p0 0 pl. vp %I

1.777



InI

U% I W)PPo nMi )" )M ) f )o ) w )M o

in~.~f~ * * iIlILf 4~Of~O ~ *~f. ffiYfI G ~ ~

4N N A*MMM0n O - t-
U%..IN NM0I' P.* *fL0t0 ~ . .3 .. t.NF. .N O 'Je

0
0 ':.4 .4 .4 W N NNW~ mt~* **%L % Uf% 0 N I .N K No me w. w llOa

oV 0o40

10

10. N 0444 . KMW O N I-NN00 %V 0 0

0*

of C o" MS VM.0.0 0 .4 "O.4N NNNM* M 4U%L0.l 0.f00.p P, K. 0.0. 0 040 M M(P 4 0 .4 .
049. 0 4 1 NNIO NNM In I n M M m "PPMM m n M MM M " to) to****I^

00054M . In t00. 0 t U U %0in. I.t @0, 40. N N 4I*0 0J0 Ple 40 , & o gf* o a

UP .1/1 N .0Lt0 OD0 U0 40 0 P S 4 N IA04U% i. % % %NP.N .f'*04 ** * *MMM 000 MNN J NJm N 1 .4

0- 0

11

.41 . 4 NN N N M M M

inI n P n o n " n 1)1 nl o 4

2k 2



U% : 04 4.f4 4 0 It4 4*4 4 0 *44 t t *#In CI" n1%I InUI% I In I I I %IIn .01
In

In aem aaC 4 . .4,IAy Y y f -#e4* tA % V.0a 41a. I ) 0% N ,*u a~JpW 2.~e p0lo. o a a
I+ -r44 *I*A In4* n14 In 0% IA% F IUn In I NIn Inj In IVOID

(A

IA m S 4* 04 . .44N4*4N 4 14*.f 4 4 * In% o *.0 a Im .0 lIANA InALA AAII %PEe P4N0a a%00c
I r t r#- nI 1 n I 6I nI nIn% ni n9 0%

W I 1. .. 4 N IN N WIWI t to if.t In % f.0 W 64CDa.4 N N Q f 144U11fIn e VN, 10 9
I 144 4 44 * 0t t4P4P -t I f4 * In In InVA 41%A I U nU% I 0 A In In uj% 42

af w to

U li0* 44 4 4 t4 & 40444 0 nI MIInA LAAAU InI In0 A IAInum IAUI4IAo 4

*04 1

fC I
4, ~ ~ ~ ~ ~ ~ I llf.441 m~I. 04U* 40V~- In umqft InIW 4UI %A~. m

IFI
y6% offi %44 ~ * t4*1# 44*4f 4 4#S * AAA~U% I U% uIIU9% I kVIU%S ow U% IAl

04

14

S I4 * 4 444*4 04*4* *4*4 4 SIU% 0I IAIIU%VI I 0 UtA U In In tt UI

19

ty I

z z*,

W (M ( .4* 4 d. .*44 *444 * 4 IA IAAAUI IAAUU IAJLIU IAIA I

5- M626



I* aP a....4 A6 NW""0 m*d lft OO N wo m mmem.4 .4dA6wNN 'YS

Ii. U% I
0

w I6

9A Lo EU
U : LASICie
0

?A m 0S.4.4 0fNN M on n f * 0 UI V. in %D~@O a o%0N N .N 0 6It.%*
4  

.4 14lyN ly

I S

'D Se %a

z1 0000 06,06 'D A O' 0 AO~ 0DDd 0LLS LDBD 0. OD~8D N.P P. P. P P .P
U*. 2

I, is 6 .4 .4 .46u A M MSB" I* 4p4p oA U% a.4~ kn0 *0.V f pVo a 4dd . N"n0

000 ,0 ' 06~~fU dD DbD .D 00,, .000 D o D. O.h.D 0 0 0 N "N NN O %-...6

w -. I

43
-7N "I 0 4J.J* *LIA~ ,o66*4V O %F-N.-0 00000 .e0m 914.. C.Jf.4a W N 04,66f

co l 1 11000, 10 10 %6 %D %0t*U*~ t*fU~lo %0%0%0%0%0A %0%0%0%0 %0.0%0%0 to .. 6.6. to a .P 0 .% .N
N

ozW O

lef
*6L ~ ~ "6 6 e '~ 0~.. **A L6U6I DD~. .66 6 6 6 6 6 6

N NS #4# & ^i 06 .N% k( Pa. 4. A L DA% h
(Al 1 k Dt 0k 0 t oa% 0a a aAt .F IP -NP ~ . % 1 .b

W 1
on

* 0 6P 6paaa a. 41 4 . uNP A0% 1 0 4=- 4N O nP $P P4

N0 U 06.P6AJ5 P q* a C .O .U .4 0) *u a~ *4WLI iftf .4P4*L U%~* %AU % %So% t a
% U% UJAN l NN oa ko k %010%0%01 00000I ***** .* J P.L66AA 6'iW&

ly

27



*6 I6
LA.6 6 6 6 6 6 66 , 6 0 0 66 6 6 0 6 6 6 6

In #66 6 6 6 6 6 0 6 g e 0 0 6 6 6 6 6 6 6 8
u' 4V 4(4N gp U *ta 4m00 & 414141 aa9 A.

W@Q IS l

6006I *6

w 6*64MM"40 OIDOW..h NN CN G~mmz .40=JU1% I:64 6 6666sBf

IL. 'a I

(A

#A0 ILI 606 6 66666 66666 66666 4104111141 c6666 660 64 61 :
wI 666 66 16 6 6666 10 6 6 0 6 6 0 6 0
4K6

IA O

It 6 " AU N00 a

8W 0T Nl0N NNNN will$;: fi l to $ 6666o I668: 066 6 6 0
11E Z"
cc0

CYM U a.e~ d~~.A *.Oa .OJA6 8. @ .A0*A *~.4
ZR a

C03 14ri OLA terlDel O~are 40JI4M %ll. CPO wou Ota NOO

28



APPENDIX B. NORM TABKES FOR D114ENSION B - COOPERATIVE
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APPENDIX H. NORM TABLES FOR DIMENSION H -
LIKELY TO SUCCEED IN AIR FORCE
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DEPARTMENT OF THE AIR FORCE
AIR FORCE HUMAN RESOURCES LABORATORY (AFSC)

BROOKS AIR FORCE BASE. TEXAS 78235IMRPLY TO

Arm o. TSR 1 JAN 1981
vmJrc, Removal of Export Control Statement

TO- Defense Technical Information Center
Attn: DTIC/ODA (Mrs Crumbacker)
Cameron Stationo Alexan~ria VA 22314

1. Please remove the Export Control Statement which erroneously appears on
the Notice Page of the reports listed . This statement is
intended for application to Statement B reports only.

2. Please direct any questions to AFHRL/TSR, AUTOVON 240-3877.

FOR THE COMMANDER

WENDELL L. ANDERSON, Lt Col, USAF I Atch
Chief, Technical Services Division List of Reports

Cy to: AFHRL/TSE
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